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ABSTRACT.
nuring each of two school guarte:s. app:oxinately 60
college stndents enrolled in a mathematics course were randomly
assigned to an experimental group or a control group. The control
group received instrection by the lecture method only; the
experimental group received the same instruction, except that six
- computer-assisted instruction (CAI) units were substituted for six
class lectures. All students were given a pretest and a posttest
~ measuring attitude toward CAI, attitade toward mathematics, and
~achievement in the pathematical content of the CAI units. The
following conclusions were drawn: (1} The experimental group's ,
attitude toward CAI improved significantly from pretest to posttest,
- but the control group®s att:tude toward CAI did not change
significantly; (2) attitudes toward mathematics improved in both the
‘experimpental group and the control group; (3) both the experimental
group and the control group showed significant achievement gains, and
there was no significant difference between the achievement of the
two groups. (Author)
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ABSTRACT

During each of two school quarters, approximately 60 college students
enrolled in a mathematics course were randomly assigned to an experimental
group or a control group. The contrel group received instruction by the
lecture method only; the experimental group received the same instruction,
except that six computer-assisted imstruction (CAI) units were substituted
for six class lectures. All students were given a pre-test and a post-~test

measuring attitude toward CAI, attitude toward mathematics, and achievement

in the mathematical content of the CAl units. The following conclusions
were drawn: 1) The experimental group's attitude toward CAI 1mprOVed
significantly from pre-test to post-test, but the control group's attitude
toward CAl did not change significantly. 2) Attitudes toward mathematics
improved inm both the experimental group and the control group, but this
change reached significance level only in the control group. 3) Both the
experimental group and the control group showed significant achievement
gains, and there was no significant difference between the achievement of
the two groups.
INTRODUCTION

Although many studies have compared the achievement of students using
computer~assisted instruction (CAI) with the achievement of students using
more traditional methods of instruction, relatively few studies have made
more than a token attempt to assess the attitudes of students using CAI.
Separate studies by Mathis et al (4) and by Sherman and Klare (6) each
found that attitudes toward CAI improved significantly in students who had
a single exposure to CAI, but neither researcher assessed the effects of
repeated CAI usage. In a more extensive study involving an average of 19
hours of CAI for each gtudent, Hall (3) found that students' attitudes
toward CAI were favorable. Brown and Gilman (2) also report relatively
favorable attitudes toward CAI as measured by a forty-item Likert style
questionnaire. Since the studies by Hall (3) and by Brown and Gilman (2)

asgessed attitude on a post-test only basis, however, they provide no
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1nformacion_on attitudé changes cﬁroﬁéh the usé of CAI; One can ask of
all of these studies éxéctly what'forﬁ of CAI was used. Some CAL isA
sophisticated_with the use of cathade.séy tﬁbé displéys aﬁd.aﬁdio nes-
sageé such as in thé PLATO syéﬁem. Ocher CAL is comprised of simply a
computer connected tvpewriter with hand copy print out. But no matter
what the form of :he CAI :he educatar should be concerned with the under- ,
lying student attitude and attitude change.

This investigacion began w&nh the idea :hat accitudes are 1mportant,

‘that a method of insttuc:ion ought to be judged not only on the amount of

- information the student has digested or the skills he has gained but on
the s:uden; s attitudes as well. In particular, the attitudes<of prospective
primary teachers toward CAI (computer comnected typewriter with hand copy

 print out) would be of special interest. since these students may have the
opportunity to use the computer within their own classrooms at some ttme in
their career. Assuming then, that a student's achievement, attitude toward
CAI, and attitude toward the subject he is studying ére relevant variables,
it i3 reasonable to ask whether the use of CAI as a part of a student's
academic work will significantly change any of these variables. Thus the
central objectives of the study were as follows:

1. To develop six CAI units. Each unit is Qn automated programmed
instruction lesson that covers a topic normally included in Math 190, a
course designed primarily for elementary education majors, at Towa State
University. The units were written in CPS (Conversational Programming
System), and each unit provides approximately 30 minutes of imstruction
For the experimental group (the CAI group), these six units were used as
a replacement for six traditional classroom lectures covering the same

topics.
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2. To detérmiﬁe if the use\of CAl as # pért of Qn undergraduéte math~-
ematics course can changé thg studeﬁt's atti;ude toﬁard mathematicé.
3. To determine if the uée of CAIL éé a p&ri of an undergraduate math-
ematids course can change the é:udeut's attitude toward this form of CAI;
4. To compare gains of knowledge of mathematics made by CAI students
with gains made by s:udents in a conven:ional lecture situation (the control

group).

METHODS"

The experiment was conducted in two parts, the first trial. which was
used to evaluate and xmprove the computer programs and the :esting instru-
ments, and the replication, which was qonducted approximately six months
later.

Two hundred forty-three students enrolled in Math 190 in winter quaré
ter, 1972, took the pre-tests in attitude toward CAI, att;tude toward math,
and achievement in mathematics during the frist class period of the quarter,
By using a table of random numbers, a stratified random sample was drawn to
form an experimental group and a control group. Each group consisted of 16
elementary edvcation majors and 16 students not majoring in elementary edu-
cation.

Students in the experimental group were told that on six specified
class days during the quarter they were not to attend class. Instead, they
were required to use the CAI unit (computer comnected typewriter with hard
copy print out) covering the same topic as that day's class lecture. Stu~
dents were required to turm in the IBM sheet from the typewriter terminal
after each lesson, but they were given assurance that the quality of their

performance on the computer would have no effect on their course grade.




.- ..

Aé‘a résult of“:be.firsﬁ triél, oﬁe CAI unit was répl&ced by a new qﬁit
'déaling‘with a different'top1C. and minog changes were made in the‘temaining'
fivé units and in the CAI attitudinal‘queStionnairé. 'Except for these
- changes, however, the experimental procedure used during the first trial was
repeated the fcllowins fall quarter, usins an experimental group of 30 stu-
dents (21 in elementary education and 9 not majoring in elementary educatiun).
and a control group of 30 students (21 majoring in elemencary education, and
9 nét majq:;ng in.éiemgﬁta:y education). By ﬁegqs’gf a stratified random
sémpie, these students were selectéd froﬁ 135 students enrolled in Math 190..

The qaésﬁionnaire used for the-éxpérimehtal_groupvas-a ﬁost~test measure
of at:itude‘:oward CAI is a modified version of a 40-izem questionnaire
developed by Brown at Peﬁnsylvania State Univéréicy %}, By changing the
'wording of this questionnaire, a second form, éuitaﬁle B o stﬁdéﬁts who had
not éxﬁeriehced CAI, was developed. This second form was used as a pre-test
for all students and as a post-test for students in the control group. A
scale developed by Aiken and Dreger (1) was selected as a pre-test and a
post~test in attitude toward mathematics. Thc achievement measures used as
a pre-test and a post—-test of mathematics achievement were constructed by the
investigators.

RESULTS

Attitudes toward CAl: The experimental group's attitude toward CAI

improved significantly in the first trial (27t-7.19,p<.01) and in the repli-
cation (25t=6.97,p<.01), but the control group's attitude toward CAI did not
change significantly in either trial of the experiment, Furthermere, an
analysis of covariance using two classifications for the treatment (CAI or
traditional instruction) and two classifications for curriculum (elementary
education or not elementary education), and using the pre-test attitude toward

CAI as the covariate revealed significant differences between the treatments
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in the first trial (1 53l-"=27 89,p< 01) and in the replication (1 68F 42.13,
pe<. 10) That is, in both ttials. the experimental group and the contro;
group held significantlv different attitudes toward CAI at the end of the
experimenc. The F values associated with the interaction between treatment
and curriculum were not significant in either trial.

Attitudes toward mathema cigs. T he expetinental group's attitudes toward

mathematics improved, but did noc improve significantly. in both trials of

the expe:iment. The controz group's attitude toward mathematics, though,

improved significantly 1n the (irst :r1a1“(29c~2.1o.p<.05) andAinvthe repli-
" cation (26t=3;30,p<.01). Howe#er an analyéis of covariance using pré—test
“math atﬁitude scores aé a covariate showed no significant differences between

treatments in either the first trial or the replication. Again,'the éffécté

of curriculum and of interaction between treatment and curriculum were not

significant at the .05 level in either trial of the experiment.

Achievement in mathematics: In the first trial, significant achievement

gains were madc by students in the CAI group (27tn13.57,p<.01) and in thé con=-
trol group (29t-7.38,p<.01). Similarly, both the CAI group (25t-15.49,p<.01)

and the control group (26t=15.46,p<.01) showed significant gains in math achieve-
ment in the replication. Also, in each trial of the experiment, the analysis

of covariance using the pre-test math scores as the covariate rcvealed no sig-
nificant differences between treatments, no significant differences between
curricula, and no significant interaction between treatment and curriculum.

Means and standard deviation for the major variables for each trial are

shown in Tablesl and 2.




Table 1 - Means and standard deviation of the major variables ia the
study: first trial data*.

CAL grahp‘ Control Control group

Variable CAIvgroﬁﬁ standard group standard
: - mean ~ deviation mean deviation
'§:§;§§§: CaL 90.04 11.86 - 87.53 13.18
'ggzizﬁng caT 107.68 10.92 91.03 14.53
:ii;:ﬁi; math 5o 4 19.76 50.03 20.90
Ziiilﬁﬁi‘ math o s 17.82 53.47 19.01
Pre-test math 8.36 3.58 7.77 2.85 ’
Post-test math 16 64 3.76 15.07 5.30

achievement

*On the CAI measure, a theoretically neutral score is 87, while
possible extreme scores are 29, expressing a negative attitude toward CAI,
and 145, expressing a positive attitude toward CAI. On the math attitude,

a theoretically neutral score is 60, but the most negative score possible
is 20, and the most positive socre possible is 100, Possible extreme scores
on the math achievement measure are 0 and 24.




Table 2 ~ Means and standard deviations of the major variables in the
study: replication data®*

 CAI grouw Control  Control group

Variable  CAI group standarx¢ . group- standaxd

mean - deviation | mean deviation
Pre-test CAL 74.46 1.1 76.07 13.04
Sost tert CAL 94,88 9.95 78.44 10.26
Lre rest math 62.19 18.53 61.26 17.05
Postiiest math  65.27 16.51 68.78 15.68
:Zﬁ::i:;egith 7.35 2.48 7.00 2.39
§Z§:;:::§ntath 16.88 2.88 17.22 3.14

&%

Between the first trial and the replication, an item analysis was
done on the CAI attitude questionnaire and four questions were thus
eliminated. Hence, a theoretically neutral score on the CAI measure used
in the replication is 75, and possible extremes are 25 and 125. The
other measures are as described in the previous table.
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DISCUSSION

Realizing that there are mahy other factoré thch may have éon~ |
tributed to the posi:ive'aﬁti:ude shift of ihe invblved studenis toward
CAIL in this e#periment and realizing that it is very difficult to con-
trol or eliminate all extranenous variables influencins attitude, under
the constraints as established 1n this experiment it appears as though
a studenc s attitude toward CAIl can be changed through the use of CAT

;as part of his course work. In both trials of the expetiment. atti—

tudes toward CAI 1mproved significantly in students who used CAI, but
failed to 1mprova significantly, for the students in the contrel groups.
Nevertheless, in both the first trial and the replication, an analysis

of covariance controlling on pre-cest attitudes toward mathematics scores
revealed that the attitudes toward mathematics of the two groups were not
significantly different. It would seem, then, that there is not emough
evidence to say that CAI is less effective than traditional instruétion
in changing atfitudes toward mathematics, but the hope that CAI would lead
to a greater attitude gain toward mathematics was definitely not sub-
stantiated.

This experiment also provided no significant difference in mathematics
achievement between students who had used CAI and students who recieved
traditional instruction, and no significant differences were revealed by
the analysis of covariance. In assessing achievement, however, it should
be noted that a typical student would complete each CAI unit in less time
than the standard 50 minute class period. Thus CAI may be credited with
producing achievement gains comparable to those resulting from traditional

instruction in less time than was required by traditional imstruction.
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Recommendations for the classroom include tﬁe following:

1. The use of CAI as a part of'a'studenﬁ's gcédemic §rogram'does
appear to be an effecti#e means of improving his attitude tcéard CAI. In
situations in which such improvement is an objectivé. this “hands-on"
approach should definitely be considered.

2. Although sgudenﬁs' attitudes toward mathematics did tmpruve
somewhat, these attitudes are still not very favor#hle; especially in
‘the students 'part"ici'p'a'ci'ng in the first rial of the experiment. Attempts
should be made_to'find ways of imﬁroving these student attitude#. |
| 3. Compute;-assisted instructio: does appear to be a viable instruc-
tional strategy. Instructors should consider using CAI when it is

appropriate for their educational objectives.
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